The lipid class and fatty acid composition in eggs of Indian fresh water common carp Cyprinus carpio (Var. Cummunis Linnaeus) have been studied. The mean wet weight of mature eggs are 4.1% of total weight of fish, of which 9.8% (on dry basis) is lipid. The major portion of the lipid is phospholipid (PL), about 64.3%, of which phosphatidylcholine (PC) is predominant. The fatty acid composition of the total lipid, triacylglycerol (TAG) and phospholipids are observed. Palmitic acid (16:0) is the most abundant saturated fatty acids present in the total lipid (24.2%), TAG (33.2%) and PL (27.4%) fractions. Polyunsaturated fatty acids (PUFA) are more accumulated in the PL fraction than in the TAG. Arachidonic acid (20:4 n-6, AA) and docosahexaenoic acid (22:6 n-3, DHA) in the PL fraction are 13.0% and 15.2% and in TAG fraction 0.6% and 1.0%, respectively. The results of the study indicate that C. carpio eggs are rich in PUFAs which are very much essential in terms of fertilization success and larval development.
Introduction
Cyprinus carpio is one of the most common carp in fresh water found all over the world. Its rapid growth, tasty flesh, good reproductive ability and modest food requirements have led to the carps becoming the stable fish of worm water fisheries. Its cage culture is also popular in commercial scale in Japan. It is well adopted for pond culture as it tolerates low oxygen and high CO 2 concentration. In India, a common practice to the fish farmer, is mixed fish culture including catla, roghu, silver carp and mrigale in scheduled ratios. These fishes are cultured in composite fish culture because of their noncompetable nature (1) . The research work on Indian fresh water fish egg lipids and their biochemical and nutritional significance of essential fatty acids are scares, taking into consideration the impact of the fish brood on the quality of the eggs.
The egg quality of fresh water fishes are measured as hatchability and other parameters and are related to the content of fatty acids in eggs (2) . For marine fish, high content of n-3 PUFAs in eggs and larvae are required for successful development of larvae (3) . An essential role of AA (20:4 n-6) has also been postulated due to the unique and consistent fatty acid composition of phosphatidylinositol (PI) at the early stage of fish development (4) .
Several researchers have worked on the lipid composition of fish eggs of marine and fresh water fishes and their probable correlation with the fertilization and embryonic development in fish (5) (6) (7) (8) . The lipid nutrition in fish suggest that certain larval stages require PL in their diets (9, 10) . The essentiality of PL for carp larvae (C. carpio L.) have also been studied (11, 12) . Carp Larvae can be fed exclusively on semi purified diets and strongly react to PL supplementation (11) .
The present study aims at, investigating the lipid profile of C. carpio eggs of Indian origin to find out whether egg lipids contain any important fatty acids in significant proportions, their nutritional significance on the basis of essential fatty acids present in neutral and PL fractions. 
Lipid Analysis
The isolated lipid was mainly a mixture of PL, cholesterol and TAG, identified on the thin layer chromatographic (TLC) plate (silica gel G; solvent system, hexane/diethyl ether, 70:30 v/v) with phosphate stain, standard cholesterol and TAG. The PL and TAG were separated on a preparative TLC plate (20 cm 20 cm) with the above solvent system, and the individual fractions were extracted with diethyl ether.
The total fatty acid composition of the lipid and of the isolated TAG and PL were determined by Gas-liquid chromatography (GLC) method after derivatization into methyl esters (14) . The HP-5890A GLC (Hewlett Packard, Palo Alto, CA) was connected with a glass column (183 cm 0.31 cm i.d.) packed with 10% diethylene glycol succinate (DEGS) supported on Chromosorb-WHP (100/200 mesh) of HP make. The oven, injector and detector block temperatures were maintained at 190, 230, and 240 , respectively. IOLAR-2 nitrogen (BOC India Ltd, Kolkata, India) was used as the carrier gas (flow rate 45 ml per min). The fatty acid esters peaks were identified and calibrated with standard methyl esters supplied by Sigma Chemical Co. 
Results and Discussions
Six individual eggs of C. carpio were analysed and total lipid content and lipid class compositions are shown in Table 1 . Mean wet weight of mature eggs are 4.1% of total weight of fish. The lipid content is about 9.8% on dry basis. The major portion of the lipid is composed of mainly PL, about 64.3%, TAG about 30.4% and cholesterol about 5.2%. Besides these components, trace amount of fatty acids, monoglycerides, and diglycerides are observed in thin layer chromatographic plate.
PLs present in the total lipid are fractionated to determine the individual components ( 
Lipid Profile and Fatty Acid Composition in C. carpio Eggs
C. carpio of which PC is predominant. PC is long been known for its structural role in eggs. PC is also implicated as a very important metabolic precursor in the eggs of larvae of many marine species. PC is catabolised in halibut plaice (Pleuronectes platessa) and turbot during embryogenesis, prior to first feeding (16) . Fresher et al. (9) showed that PC was a source of metabolic energy and a source of essential fatty acid (EFA), organic phosphorous in eggs and larvae of cod (Godus morhua). Evans et al. (7) also showed that PC was playing an important role after fertilization for Atlantic halibut (Hippoglossus hippoglossus). High amount of PC in the eggs of C. carpio will definitely play a significant role during embryogenesis. Fatty acid composition of total lipid, TAG and PL fractions are shown in Table 3 . Among the saturated fatty acids most abundant is palmitic acid (16:0), about 24.2, 33.2 and 27.4% in the total fatty acid, TAG and PL fractions, respectively. The monoenoic fatty acids are represented by two major components, palmitoleic acid (16:1) and oleic acid (18:1). AA (20:4 n-6) and DHA (22:6 n-3) in the PL fraction are 13.0% and 15.2% and in the TAG fraction 0.6% and 1.0%, respectively. So, polyunsaturated fatty acids are accumulated in the PL fraction than in the TAG. The n-3/n-6 ratio in the PL fraction is 12.7 which is very high than that in TAG (0.5).
The health benefits of fish oils containing n-3 fatty acids like eicosapentaenoic acid (EPA) and DHA, have been extensively investigated due to low incidence of coronary heart disease among populations who consume large amount of fish (17) . Marine fish species are rich in n-3 PUFAs. Compared with marine fish, fresh water fish contain high level of C 18 PUFA and also substantial amount of EPA and DHA (18) . A significant amount of EPA and DHA (about 11.5%) is present in eggs of C. carpio also support their observations. Fresh water fishes are able to desaturase and elongate larger quantities of C 18 n-6 and n-3 PUFAs to C 20 and C 22 desaturates (2, 19, 20) . About 12.2% of total fatty acids is AA which is accumulated in eggs of C. carpio and a major portion in PL fraction, about 13.1%. So, C. carpio have a substantial amount of desaturation activity. This is very important in brood stock diets where AA is needed to produce the PLs particularly PC for incorporation into eggs. C. carpio along with its eggs may be used as a very good source of essential fatty acids from nutritional point of view.
DHA is essential for the development of brain and retina in marine fish and any deficient may show visual and neural abnormalities (21) (22) (23) . Thus 22:6 n-3 are being supplemented to the first feeding larvae to achieve good growth and performance of the developing larvae (24) . C. carpio is accumulating about 10.6% DHA in its eggs of which major portion is in PL fraction. Report regarding absolute requirement of DHA and other essential fatty acids during early larval development of C. carpio are not available. But the presence of DHA certainly dictate its requirement during early larval development.
Conclusion
The results show that C. carpio eggs are rich in PUFA of which a major portion is distributed in PL fraction. 
